Introduction
============

Uveal melanoma (UM) is the most prevalent intraocular malignant tumor in the Western world. Most frequently it develops in the choroid (80%) and the ciliary body (15%). The incidence of uveal melanoma in the Western countries is 7 new cases per 1 million of population annually \[[@B1]\]. Five, ten and fifteen year survival is 65%, 52%, \'and 46% respectively \[[@B2]-[@B5]\]. COMs (Collaborative Ocular Melanoma study Group) indicates that the incidence of metastases within 5 years is 25%, and patient mortality within 2 years in the presence of a metastatic disease is 92% \[[@B6],[@B7]\]. Most frequently (about 60-80% of cases), uveal melanoma metastasizes into the liver due to the biologicalanatomical peculiarities (hematogenous dissemination, subsequent homing of cancer cells or their preferential survival in the liver and other factors) \[[@B2]-[@B4]\]. other common sites of metastasis are lungs and bones \[[@B6]\].

The etiology of uveal melanoma is not entirely clear. The disease is most commonly diagnosed in people with light eyes that are under prolonged exposure to UV-radiation. Other possible etiological factors are fair skin and oculodermal melanocytosis \[[@B1],[@B8],[@B9]\]. Nowadays, some UM-related genetic changes have been identified, most frequently as chromosomal aberrations on chromosomes 1, 3, and 8. Monosomy 3, gain of 8q, combination of loss of 1p36, and monosomy 3 are identified as factors that have a detrimental effect on survival \[[@B1]\].

Unfortunately, efforts to reduce mortality from metastatic UM have not been very successful during the last decades. The prognosis of survival in the presence of metastatic disease is 2-7 months, depending on the treatment methods \[[@B1]\]. 1-year overall survival (OS) is 13-29% \[[@B10],[@B11]\]. The most common negative prognostic factors are age (over 60 years), male sex, short interval between primary diagnosis and manifestation of first metastases, and multiple liver metastases \[[@B10],[@B12]-[@B14]\]. Metastatic UM requires complex therapy. Most frequently treatment includes systemic chemotherapy (dacarbazine, fotemustine, immunotherapy, etc.) \[[@B6]\]. Detection of isolated liver metastases complicates the treatment and requires surgery, chemoembolization or i/a chemotherapy to ensure maximum destruction of neoplastic lesions.

According to the data of the Lithuanian Canter Registry (Institute of oncology, Vilnius University), 269 new cases of skin melanoma were registered in 2009, while the number of cases of UM is unknown.

In this article we would like to present a case of metastatic UM with successful complex treatment of liver metastases.

Case Report
===========

A 49-year old female patient, underwent removal of the right eyeball (enucleation bulbi) in 1996 for a histologically confirmed uveal (choroid) melanoma. No additional treatment was applied. Eleven years later (11/2007), computer tomography (CT) revealed a mass in the left kidney and multiple metastases in liver, involvingg both liver lobes. After initial interdisciplinary consensus, a left nephrectomy was performed (reaching an R0 situation), while systemic chemotherapy should treat the liver metastases. Initial surgery was notadministered due to size and multiple spread of the metastases. Histological examination confirmed the metastastic disease of the uveal melanoma. Afterwards, 6 cycles of dacarbazine were administered (1000 mg/m^2^1 day infusion every 3 weeks). An increase of liver metastases (in size and in number) was seen under this treatment.

Body CT performed in June 2008 showed multiple (about 10) metastatic lesions in both lobes, 11-26 × 38 mm in size; no other metastases were detected (Figure [1](#F1){ref-type="fig"}). During June-october 2008, the patient underwent 4 courses of intraarterial (i/a) chemotherapy (scheme: cisplatin 100 mg/m^2^day 1; doxorubicin 40 mg/m^2^day 1; fluorouracyl 500 mg/m^2^days 1-3; interferon alfa 4 MU/m^2^days 1-3 with a 40-50 days interval). After first and fourth course, an increase of liver transaminases was observed (according to CTC criteria - Grade 4), and thus chemotherapy on the third day was discontinued. After fourth course of i/a chemotherapy, thrombocytopenia (CTC Grade 4) was observed, requiring afereted thrombocyte transfusion (1 dose). other side effects (CTC Grade 1-2) included nausea, vomiting, and fever, but required no additional treatment.

![**Contrast-enhanced CT image of the liver shows multiple unresectable liver metastases**.](2047-783X-16-2-71-1){#F1}

In November 2008, abdominal CT revealed partial response in the liver (Figure [2](#F2){ref-type="fig"}) metastasis according to RECIST criteria. Therefore, interdisciplinary consensus suggested surgical exploration and metastasectomy.

![**Contrast-enhanced CT image of the liver shows partial response after four courses of iintraarterial chemotherapy**.](2047-783X-16-2-71-2){#F2}

In December 2008 the patient underwent liver resection with the removal of all 7 lesions from liver. All resections were performed as wedge or atypical resections, operative blood loss was 500 ml. Histology confirmed 5 from 7 nodules as metastases of initial uveal melanoma (Figures [3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}), all resected with clear margins (2 from 7 near the resection border). The post-operative period was uneventful, the patient could be discharged on post-operative day 8. Follow-up CT scans in september 2009 and september 2010 revealed physiological postoperative changes in the liver without detection of further metastases (Figure [5](#F5){ref-type="fig"}). At present, at 21 month after the removal of liver metastases, the patient is free of signs of recurrence. The patient\'s condition is excellent without complaints; liver function and its markers are within the physiological range.

![**(a) Melanoma metastasis in liver tissue: epithelioid and spindled cell type melanoma cells on the left and across the fibrous septa on the right \-- normal liver cell plates**. HE × 100. (b) Melanoma metastasis in liver tissue: epithelioid and spindled cell type melanoma cells on the left and across the fibrous septa liver cell plates one could see a bile duct in the middle of the slide (black arrow). HE × 200. (c) Melanoma cells with nuclear grooves and pigmentation, melanophages (black arrows). HE × 400.](2047-783X-16-2-71-3){#F3}

![**(a) Melanoma cells are positive for HMB45 and S100 immunohistochemistry stains: membranous and cytoplasmic for HMB45 and (b) nucleus and cytoplasmic for S100 (blackarrow)**. HE × 200.](2047-783X-16-2-71-4){#F4}

![**(a) Contrast-enhanced CT image of the liver 9 and (b) 21 month after resection of the liver metastases shows only postsurgical lesions**.](2047-783X-16-2-71-5){#F5}

Discussion
==========

We presented a patient with complex treatment for metastatic uveal melanoma. Following the diagnosis of metastasis in the kidney, a nephrectomy was performed, while liver resections of the metastases were not recommended, though initially discussed. The patient underwent systemic chemotherapy, but it proved to be ineffective. subsequent i/a chemotherapy (chemotherapeutic agents with interferon) yielded partial response, and the patient was interdisciplinary discussed as a candidate for definite surgery and successfully operated.

The choice of our treatment tactics was determined by isolated liver metastases and good functional status of the patient. The patient\'s prognostic factors played a significant role in the choice of treatment tactics and the prognosis. The patient\'s prognostic factors were good: age below 60 years (35 years at the time of diagnosis), female sex, long period until the presence of first metastases (11 years), and isolated metastases in the liver. It is noteworthy that the patient also had negative prognostic factors multiple liver metastases which resulted initially in the decision of not to perform the liver metastasectomy right away. It is noteworthy though, that changes in the clinical results, stable disease as well as progressive disease and regression, in metastatic patients should always be again presented and discussed interdisciplinarily, since further therapeutic options may always be discussed in an individual setting.

Scientific publications most frequently define the following negative prognostic factors for uveal melanoma: ciliary body involvement detected on histological examination, and up to 10 liver metastases \[[@B12],[@B15]\]. other authors revealed that up to 4-5 liver metastases without signs of micrometastases, and radically performed resection of the liver metastases may result in a better prognosis for metastatic disease \[[@B3],[@B6]\]. A French study investigated 3873 patients with uveal melanoma, in whom 798 patients developed liver metastases \[[@B3]\]. Furthermore, it was noted that time to diagnosis of liver metastases (less than 24 months after primary diagnosis), non-radical resection of liver metastases (R1-2), more than four liver metastases, and confirmed milliary metastases all are negatively associated with overall survival \[[@B3]\]. Therefore, a close follow-up in all uveal melanoma patients is recommended in order to detect possible metastases at the earliest possible time. This enables a possible surgical resection as well as possible systemic treatment aiming at complete regression. The same study recommends prevention in patients with diagnosed extensive uveal melanoma. This is liver MRI, which is especially recommended in patients who after eyeball enucleation are diagnosed with monosomy 3 (FIsH Fluorescent in situ hybridization) \[[@B3],[@B16],[@B17]\]. We do not do genetic test for uveal melanoma patients in Lithuania routinely.

When analyzing therapeutic techniques selected in our patient, it is important to note the importance of the removal of liver metastasis. The benefit of the resection of liver metastases has been confirmed by a number of clinical studies. The following factors determine the applicability of liver metastasis resection: the patient\'s good functional condition, absence of the signs of disease dissemination, and anatomical size of the tumor - 30-40% of liver parenchyma \[[@B12]\]. L. Kodjikian et al. analyzed 602 patients and indicated that the most effective treatment techniques were radical resection of liver metastases and intraarterial chemotherapy (with fotemustine or cisplatin), partial resection of the metastases with intraarterial chemotherapy is less effective, but the poorest results were obtained when administering best supportive care \[[@B12]\]. The experience of the Institut Curie (France) confirms these results: in cases of R0 liver metastasis resection, median survival (Ms) was 27 months, compared to the overall post-operative MS of 14 months \[[@B3]\]. According to other authors, median overall survival was 25 months in R0 liver metastasis resection, 16 months in R2 resection, and 11 months in systemic chemotherapy or best supportive care \[[@B15]\]. In our case, the patient underwent the removal of all liver metastases visible on CT. At present, at 21 months after the removal of liver metastases, the patient is free of signs of recurrence. The relevant point in the analysis of the treatment options of UM liver metastases is that surgery is important in case of secondary liver metastases as well. In such cases one can also combine liver resection, chemoembolization, isolated liver perfusion, etc. \[[@B10]\]. There have also been vaccines tested following the resection of primary liver metastases to delay secondary metastases \[[@B10],[@B18]\].

Due to anatomical peculiarities, when metastases are located only in liver, and when immediate R0 liver surgery is impossible, i/a chemotherapy, chemoembolization, or a combination of both can be applied. Due to size and multiple metastases in various liver segments as well as in the kidney, initial surgery was not chosen initially, but it was possible later. For this reason, nephrectomy and neoadjuvant chemotherapy were scheduled, followed by i/a chemotherapy (a combination of platinum-based chemotherapy agents and interferon) \[[@B19]\]. The patient did not tolerate i/a chemotherapy very well, as shown by severe increase in liver transaminases and severe thrombocytopenia. Literature provides extensive descriptions of direct in-trahepatic administration of chemotherapeutic agents as adjuvant therapy to surgery. Frequently the treatment is initiated with surgical removal of metastases \[[@B12],[@B15]\], while in our patient the surgical approach was performed after i/a chemotherapy reducing the metastatic lesions (in size and number) and reevaluation of the patient.

Chemoembolization or i/a chemotherapy are effective techniques for the treatment of liver metastases since usually liver metastases are hypervascular. The reported response rate to chemoembolization is 36%, though no survival benefit compared to systemic chemotherapy is reported \[[@B15],[@B20]\]. Agents most frequently used in chemoembolization and i/a chemotherapy are dacarbazine, cisplatin, fotemustine, or their combinations \[[@B12],[@B15],[@B21],[@B22]\]. In our case, the patient underwent 6 courses of systemic chemotherapy with dacarbazine alone and therefore we selected a combination of several platinum-based agents for i/a chemotherapy.

The patient survived 14 years after initial diagnosis and 21 months since removal of liver metastases. Literature indicates that median overall survival in metastatic uveal melanoma is 14-15 months when applying a combination of surgery with or without i/a chemotherapy, and 11 months if surgery is contraindicated and chemotherapy alone is applied \[[@B3],[@B15]\]. Median survival in metastatic uveal melanoma patients treated by applying HAI (hepatic arterial infusion) of cisplatin, vinblastine, and dacarbazine was 16 months \[[@B21]\]. When patients underwent transcatheter chemoembolization (TACE) of liver metastases with cisplatin, median time to progression is 8.5 months \[[@B22]\]; when applying TACE with fotemustine or cisplatin, median OS is 6 months. Currently, administration of i/a fortemustine as an adjuvant therapy in high-risk UM patients is being analyzed \[[@B23]\]. There is an ongoing EORTC (18021) clinical trial comparing the efficiency of i/a fotemustine vs systemic fotemustine \[[@B3]\]. Further studies are being conducted on the efficacy of the combinations of older chemotherapeutic agents (dacarbazine) with temozolomide, gemcitabine aiid thalidomide \[[@B2],[@B24]-[@B26]\].

In our patient, successful results of metastatic uveal melanoma management were due to a timely application of a combination of several treatment methods and good prognostic factors of the patient. Though initial evaluation ruled out surgical removal of the liver metastases, reevaluation after several chemotherapeutical strategies lead to the surgical approach of resection. Therefore, reevaluation of patients with malignancies, even with systemic disease, should be performed in order to gain the best possible survival outcome for the individual patient.
